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(57) Abstract: 

PURPOSE: A vertical resonance surface emitting 
laser structure having a quantum well mixture is 
provided to remove carrier loss by a horizontal 
diffusion and, simultaneously, make the diameter of 
a resonator small to reduce a threshold current. 

CONSTITUTION: A first conductive multi-layer thin 
film bragg mirror layer, a quantum well/wall active 
layer between cladding layers(10), and a second 
conductive multi-layer thin film bragg mirror layer are 
sequentially formed on a first conductive compound 
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semiconductor substrate in a vertical resonance surface emitting laser structure having a quantum well 
mixture. At least one or more the closest layer to the active layer among several layers consisting of the 
second conductive multi-layer thin film bragg mirror layer are formed of a locally oxidized oxide film (9) 
from outside to central of cylindrical mesa by a selective oxidation process to and a layer(8) not oxidized 
of a central part which is a current path. The active layer is opposed to the oxide film and formed of a first 
quantum well(7) in which the mixture is generated in large quantities and a second quantum well(6) in 
which the mixture is generated in small quantities, and operates as an energy wall to prevent carriers 
injected in a quantum wall through a direct current from being diffused in the direction of horizontal. 
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S ^o||Ai «t_go|| 7fS- 7W>i 22t=t S0| D||AKmesa)s| fi|^o|A| f°J£^ fl^ei- 

StS S^SOI S##sL# S _*HE1 SUo^ __JS|0] ^_ ^_-S| _*HF*0]|A-| _"0| SL|CH 

^5|§3S S_ b<|o|x) ^-.chi _-«]- ^o|cK %^^^[ Mo\o{\ _-_gao| SW^g 

9.\ o\\l-\x\ ^\y[ ^|CH <^a^# gfj-o] SK>M*I ^o\\ c^m g_-s(©_i oj|Mx| ^ 

711 £|4r3|, ifi_._- AjEHsHo^ ot X |.^ *»a|7|7| fl*H*1 _-*5S*o|| fe^ 7|o||jH 3 

^0| #^<5| tf_«}7l| ijOi _-^£|0| &X| ^_-S| «yX^#Mc|- Ci ^ Oj|LiA| ^E^f ^7|| 

gcK o|e-|o!- -._^o||a-i _■ ^_si|^ _*s| g^7|- _-S|-£|x| gj-s. oj-§s|-. ^a^# _■_ _■ 

oil _1B_- ^#x|-o| ~._o| y-af^j oil Li a-| uh_l„o|| fi|«H 9*A| 3.7 1_1 *1| __! ZLEHHst, QH ° 

*|go| _._|_f-.g8 fi_S"*Bl|0|X-|0||Al _^X|-£h_o{| o|oh _#_-£J* S|7|^o^ ^ oi 

cl MS, 
S1 

£ 2a^ & Si3s| §^-a| g^o| ^-^x|-#o| sj^ot x]x\^\ ^E|-tH i^, 

£ 2b^ #B^o| ^U|.^o| Aj-^o}. zp.g S^^#^|0|Xio| g#o| ^A>#o| gj-fj: l[Aff U^El-tH 

£3^^ Aj^f^Sl- SSA| AI0| 7FS" StO| §7|-S §0| Dj|Afo| S|^CH|AH ^^o^ a^^cH^^ 

£4^^ ^S^l ^SJ- ^S^| Aj-^qi^^ d^^ji ^(^ SfxH^g^ a(-o|ch| a-| ^ 3fe #S 
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£ 5^ _■ srasi gfx^s _^ *ai on L+EHdsa. 

* ^rS ^_-0|| qjoh ^_.°| ^ 

1 : pS S^S 2 : p« 7H#§ 

3 : SJW» fi-^S^ #BHSS 4 : 7H#g 

5 : ?l _■ 6 : _ffl-0| sjTfl ajol _■ °o^f°t 

7 : SSSW _ak>h o jeH ^^ 0 | gjo| flojfc* ^W^-i" 

8 : 8f§ § 9 : S 

10 : #&H9# 11 : _i*ll ^|o|x| 

&&o/ ?l& Sf J got WBf&fg 

Sr a JS£ S«3 B|| o| 0|| fi» ^O^A-i, D||? ^TT ic k ^ S^HPS ?S 9- 

§ B||0|X| ^3£0|| go|ch 

SJ_*I_ ^*|g*] 2__-#a||o|x|_- I989«d Jewell, Lee^o|| °| *H AT & Toil a-^ 7H_-£|°Jo*| _x|| 

o\b\*} S D J al|o|x-| *||*MI _. ago||Ai-^ _a| sfx^S ££M#o| ao| A^sjcK 

cH| ah {d^spl^-B, Alo| So| ^7F£|CH __L*|| _-SW*l _■ 7| AlAs^l 3~ 

^# 400 ID, H 2 0 *fl7|o||A| 1 ^S£°| sjfech _-#7|- _ ^*t_- S^S^I *WI 

H|H^ MOSFET _i*l| s||0|x|u|. ^^3E7| §nf as a^xjoilS S^^^MI a^£IdK 

££_■, SfX^w _ffl-7| _ o fcx ^ = S ^ S-^goj = S4 A -|__ AHojAi °W^*S| 0|| M^| _^J# «.-g.Sfo S 
7| _-_D|| A^ 0||LiX|# ^X(-#, 0|| « #Oj S_3E7|S>|- afl0|X| C|-0|£i_L_- _■ 

011 s^ais ^ 5U_- *j _■ 7|#o|cK °tx|-^#i S _ H ja°^, o||iL|(epi) ^|oi| ff3*ll(SiO 

2 )* S^fe ^_-o|| _■ #^|OZ 2Z^(850°C-950°C)S| £J :£-g-^)7|0|| A^ ^<*x|a|# Sfe 3d£lD||, 0| ^3 
*i|7> S*f£|cH 21 _■ ^-g-s) ^ o|| ah oj- °tx|-^# gg-o| ci -g-a| ^o|lMI £|oi Sol Sl-b "^-o|| u|8H <yx|- 

^^°| fflnaol 7Hx|7|| gch. ^°| »W»af ^S^| # A|-o|cH| #eHS(cladding)s| 

= ^||0||£ o|S^C-j| °^J5j£S ^|7|- ^«^^ ci ato| SB£|7|| @cK 

^r^^-^! SS^MSllo|x| -g-o|:o| #eip|^ i^7|o| 7|#S(air-post type), S (proton- 

implantation type), nam s|e^l ^s|-°+ ^aafoxide-aperturing type, £. 2(b) S"3S) §o| o[cK Ajq^^7|# 
o| A^£l A4s|-°t ^^i^S 2SS"#B||0|xH-^ g^7| 5|go| Subthreshold current)7^ ^AH7;{- 

A| 7|-S- ^-8 ^*I(^^J /zA)# 7|^3H1 OJCI-. Zl EL-m g^7|o| ft^| 37|7 r 3 ^Cl|- C"i #CH#7|| £| g 8^ ^ 
AK>|| o|^ h -^xh £>J0| ^Xi|7r £]CH Ci 0|^ - K7 || s*H9o| xi^h. ^, ^^q- 

5 a J tf* B^|o|xi^ c[x| A^nf *oi| ^|3|| S^-#^7|- aSEf fll t^ia* « 

Oil S#X|-o| §^ft ^A[o|| CUuHA-j-^ OlCDfoj- Xi|Sh ^x| ^, otX^#0|| #Oi-^ ^#X^^ 

Sr^ofl ^I^H S&8£S ^/rni-f bti|-x=li-h7h>H| £|ZL, 3^ S^^r ^W^l sjoi ^X^#a| o^ ^-E 



0f^J2XWtr 7l^*j MfXi/ 
ll[B[Ai #7\SL[ ^BH 7|#o| sH^^|-7| S- »gO«AHfe £l|0|X|0|| AjE^j A h ^ 7 | 

^^7|## §A|oi| ij^A|^ iy§ mi-Ahoii ojoh ^#x|- &og^ ^a|oi| ^-^]7| 5|at ^1 e> 



o|£Ho|- £2H§ &ah^7| o| S haH, a-gollAH^, ^£^| 7| ff(substrate) $\°\\ K°i^m^\o\x\ ^p-ZE# ahxi-^ 

^Aj D|.0|3S5|a2| D|| AH 0|| g 0|| o|§[) gAHA|^J * > AjEHA^^SOll S| S|-0i pg 7H#^AI0| Xllti ^0| S7|- 

£|oH oi^ ^ef* ^^o||ah #oj-o^ A^AigicK o|c£H a|^s§ S&^&(8)e £1^1 ^EHS. 
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^sj.-. ?WF*oi|Ai £fj-o| H-^l s-cK o| ^xW#o| ^U-S ^-_-(7)fi| oilM^I 

ffl£3S 5H*|H_l Sfx^*a| #?^o M #cH ^ % a_^ t^o £ oflLr|x|*H*j *W| 



o|*h use S^S 5E D Ji &^o|-oi ^Ai|3| ch#JiF ^cK 

Ed , £ 1* * _-_s| gm^S ^?|^S S3 y# a||o|x) _-__L0|ch 

a S D J g|-* ai|0|x-jo| QaAs, InP gsj nS ^tJ-# _\E.*|| 7| EK5) flo|| AIGaAs, InGaAsP S 

tnGaAIAs 3| _£| nS ^J-sj- _.eH_i 7H##(Distributed Bragg Reflector, DBR)(4), AIGaAs, InGaAsP 3! 
InGaAIAs ?fl ^M^Wr #£ft*r #^9§(3), AIGaAs, InGaAsP S InGaAIAs *l_2| p § 
7H##(2) 3! P S a^S(1)o| _*JS _ _s|~. f pS S^mOm nS __■*( 7| B(5)o|| __L*I al|o|*| ^§ 
S|S(H)fi| S__iS ^#£|cH ^| o|-eH^. g^i^rS^I b||o|x| «^_ 0 | ol-^-cH^I-^ 4*21 «a S"#3||o|*] 

^7 1 0|| AH pg _.H|)ZL 7H##(2)^0]|Ai a^ 7 | C ^ § §J #SUgS(3)Oi| 7hS7^0| Si^r 17H^| 

AIGaAs B SEte InGaAIAs B(^ 0iB\7\\s>\ _a| fto| a|*H ai^aho^ ^sjcH, d)|a|- 

(mesa)^l £|^o||Ai §oj aj-ffco^ oj^n} g(g)^ f ~oj. « &0 | g-»-.7|. _| - 

fite § (AIGaAs £&_■ lnGaAIAs)(8)°si "-^^l - -, o|o|| ota} _#*l|£k>| 7h_-«M| _ch opl*-], pS ^eH 
a 7H##(2) nS HBJIzi 7H#g(4)°| c|-S^H_t q]*| _■ 3(. 0 |«a|^s ^ 

§ z{\o\x\ _■ t£ Si^h H 1 ££_■ Ai| 2 £SS _.BHn 7-j##o| ^§ 40 B om°\ti\ o\mn &o| 

as-Ais s^sioi ^7H^.| 7|# * yifggif sflai 7-|x|ji t n *chi ^a*ii(sio 

2 /Ti0 2 S-B 5) §s[a|^ah 7H| 1 ££-^ 2 £31 HBHzi 7H## ^7^ Sic|-. 

° I o]| A-j oj^£| AhSFS S(9)^ AI0| S-^S AIGaAs7F AIGaO x ^ lnGaAIAs7|- lnGaAIO x ^ S# 
cK o| A^hg g(9)^ pS MaijZL 7H#e(2) o^u|s^ nS ^BHzi 7i#ft(4)oi| 4 ^o|cK 

£E°h #aj^ °j tsj]g§(3)e, iS #5HSS(10) a^|o|| i§ ^§£^ o\^o\*\ s- 

AH^0| Afojszl -c|| f o|ttH #AHg^ Aj-^sj g(g) ^Hj o| o tX ^#cH|A-io} ot X |-^# ^U"0| £| Oj oi-^ 

M , £|^o||Ai §o h «(-*to^ ^^ 0 | g:o| «ao)t!- CT°t(7)4 SU-ol *j;H| ^ cH y ^^r°#(6)^. ^Aj^joi 91 

^, ^^^A^a|o]| o|eH A|^£j #(^^ ^ D 4)(9)2f a^^ji s^o| ao| SoftJ- ^ fc ^#(7)ojlAi 
^ o tx[ o § 5^o| ^aj^, zl ^ r °#(7)-E ^, ^l-slcH 5i^l ^-^-^1 ^ x ^#o| sfj-o| 

ScHtf ^^^(6) Mch ci ^-E cH|Lix| hhh^# ^711 ScK o|s °]3hoi, BH|o|xH ^§a| g 

^S-Ol 3H^| ^Oftll- ^n^m(6)0\\ ^oj£| -^xKSxk ^A h S m-x|3|-b 0||LiX| §-Wo| o^ & - 

£ 2^1 (a)^ <yA>°# 5*h SS^#^|0|Aioj f^ A | g#o| ^#X|-#o| ^A h0 | 7HX|^I s.^m u r 

Bj-tU 017|a^ 12-c- §^(hole)^l ^a, 13-E S^Kelectron)^ 14fe ^>4, 15-^ bHI o| 

€■ ^A^^- ?f ^§A| ^o|-S ^^^1 0||MX| ^7;|7j| £]ZL °]3|-0i 7|-SCi|CH| li^og S.0I71I £| 

£ 2^1 (b)^ #B«o| ^Uh^oj Aj^a|zp.g SS^#^|0|A-)o| §^ A | 2^.o| g^£>|. ^^A|-#oj |b}|t S|-A^ (_|- 
E^CK 0i7|Ai, £°j^^ 16S 5^^Aia|# o^oV # uDol ot X ^# #AH Si U^E^CK 

§:£nm^ Aish°t^-aoii ^^^^^ <^aw^#;;m ^^j£]7ii £|a|oj- ^t§o^ ^oi£i ^^x[m 

€■ a OIIMXI AM* .2. t_7;|x| S-Ul-H.^ Hy§£S ^-Ah3 W | @CK 0| 3^ /zm 0|a^ ^a^J.^| ^A h 

oil sia ^Aj 0 | aj|o|Ai ^a| ^^S-^-i- ^o|^ a°lo| @CK 

5. 1 31 5E 2CHI A-) $ ^go| gxj 7 | □j^^. A |o| 7|-S* ?^o| g-^a ^°|°| Aj^jA^aii s|*H gsigcK AjEHAj-sl-ojl 

°| ^ A^q|Zp.g 0 | gAj£| 0| ^^0| gA| 7 |0| SI Xjj 37|0|CK Aj-^°| S^^I^J * 
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£ 3-E & ^S^l Aj bh A]-^ §§A| A|0| 7I-S- ^0| §7 r £! #0| Di|A^o| £|^Oj|Ai §ojo^ ^^^7^ 

£ 3# SteWH, gSoiixi «g$o|| 7 ^ 7WS ao| g(^)o_f# ^a|^PI *|*H n iJ^en 

AIO| BtO| S-^H]7]| ^S-AI^ICK £JS- ^ /an^gS| Dj|A^ gAHA|7|^I ^g§f AI0| 7|-§- 

-y^£|A| ufTiisioi tisw ^-3(9)oi s^sck ^a^ae ^h^h aias^i ay 

400°C, H 

£ 4^ & asfii sm^* SS" ^§ A i *i*w«(9)3* □hf^ sat o kX |.- # gji|. * a^io^ a^sfe # 

Ap| £ 3oi|A^£|- 2>o| £}4|-S|- °I-E * 850~950°C^I m^^MM 10i 0|^°| 3^rfl*)£|« 

*WI a ^&s] BJcxi^e} 3*2« SW^s- fl#o| w«| ScHl-WI £|CH o fcx ^ # 

(6)Sc|- ci ^-B oi|Lixl BH=g* i^l^r. gfxl-^S ^£ Ga^ ^-E- 3^ §W#o| ^U"0| g>o| 

SJcHth ^l-°#(7)^^Bi ©(g. ^oi|A^ >4^p|)(9) so^ ^a^^| go^ ^ah ^ °j-cK 

£ 5^ £ tthgsl SJXMFS Sf 33 SHI- *s| Sfx^*s| o]|LiA| $?|* LfEftjcK £3^3: 17 S S^ft^l 
oi|Lix| gfl, 18€- °tx^#o| 7|x|$?|« ^^l-uHcK 

£ 4oi|Ais|- ^>o|, Gaol 210 x|-a|7|- SJo|gH>|- Alo| ?Ja>^#s| Ga xH^MI sl|cH oj 

X r ~#^ §*j*o| g^|^0| -^-HgTll £jC|-. 0| 3^ otA^#o] 7|^^^|(18)7|- £0|-X|7|| £| Oj Ol|L-jX| 
x|-wo| c*|*^ ^f-7i| «E|°S B-fl 0 1 ^ ^A| otx|-^^ ^oj£| SJ aj-ffc ^A h ° °|7]| ^0|cK f| gj- § 

^# ^-3^ 7H°| clj^-^- #°Mf^ ^, g^l^l "^-cHjA^ ^(radiative recombination)* 



o|^ chi ah xH|oj-3h 2lf^ '^x^# ^fj- >4Sf D -[?§S sa^#aj|o|xH'-^ mj-^^ m-oio\\ 

g§ 7^ah # 7^121 oi^ S^J ^x|-o|cK o^aH ^^lA-ja|o]| a^s]-^ ^x|-s| s-fe 7|^1§H0|: a(chip)S ^^Hoii 
Ai ^^J^H SHS| ^xKelement)7|- ^JSo| H^o|x|o} ^^^) J2s#°| sHSS^ SI 

(57)&?2i 

S oj Bj|0|X-| ^3£0|| $jOiA-i , 

*i| 1 £31 a J£^l 7|© ^1 cHI ^il 1 £3S ^S^^t H£Hn ^§§, t^S§ A|-o|oj| S=x[-?-#/S-^ #ah 

3I-7H o|^o| * 0 | ojgg Di|A^| s|^oj|Ai go} ymo^ ajs| A^ggo|| o|sH tl^^ 3#§^ 

7|- slfe #2> h ^^l ^^sjxi sf§ S^sl^L, 

a^7| m^So|, ^7 1 a^|.d|ji|. cHfj=H]cH sin ^ S^aloll ^|^H ^x|-^# °d^o| ^&o| 

So| iJo-Cd x-i| 1 ofc X |.° =j7|. My\ aj-^hixi CHS=H|CH ^|x|uH ^U-o| 3H7j| UoitJ- x-ii 

2 ^X|-^^ S^HIH, ^7 1 XH| 1 = 0 | a^7| 7H| 2 ° 0 ^i^§fl^ ^ «■ 01|MX| UH=?g# ii7i| HjOHAi, 

^7 1 XH| 2 £S§ H£HZL 7H-g# *|o|| ^ 2 £S§ S^r ^7| xH| 1 7|&o« b^|o|x-) ^i^s|^o|| o| 

S«S§t oj7r3^0i ^P-§-A| #§H o tX (-^#0]| ^XF#o| gHI-g ^Afg g-Xlofe Oi|LiX| 

S| Mff §MI Slfe ^9^^ °^ff§ Zttr ^r*\gZl B^|0|Xi 

XH| 1 tJ-oil ^iojAi, 

^7 1 Xi| 1 £Ajg Cf-g^l^ HEUZL 7H#SOj| ^7 1 t^St^ ^|-£|X| ^ gO| ^fj-g f§£ § 



http://patent2.kipris.or.kr/patent_eng/XML/null/1019980050246.XML 2005-06-20 



* KIPRIS(g^H^5lgfi) 



HI 01 XI 5/7 



S^tt3 

M\ 1 S-ofi 2io|Ai, 

§*i b||o|x) ^3E. 



8?»4 

xil 1 SMI 5icHAi, 

4P| xfl 1 saa MBHzi 7-|#§ £££r x|| 2 ESI SLeHa SJJ 

sg°S sfe ^Xl-^-g ^±Er ^*|g£! ia gj-ft e||0|X| =p-EE.. 
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